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I. Introduction 
Gulftene AlphaOlefins 

Gulftene is the registered trademark for alpha olefins 
manufactured by Gulf Oil Chemicals Company by 
Ziegler polymerization of ethylene. Gulf became the 
first manufacturer of commercial high-purity alpha 
olefins in 1966. With individual fractions from Ca 
to Go*, GOCHEM still has the widest variety of 
alpha olefins available. Our quality— over 98% 
monoolefin content of the specified fraction — is to 
our knowledge not matched by any other producer. 

Gulftene alpha olefins are used commercially to 
produce or upgrade polymers, detergents, lubri- 
cants and other consumer and industrial products. 
The terminal double bond provides a convenient site 
for conversion of the alpha olefin to intermediates or 
products of virtually any class of derivative. 

Our plant at Cedar Bayou, Texas produces in excess 
of 120 million pounds of alpha olefins annually. 




flame retoroW hydrwtit fluids derived from Gvlftvm ofpho olefins are 
jpccrficrf forth* latest generations of fighting vifcmft. US. Navy Photo. 
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II Gulitene Properties and Shipment 

Gu ;.„e Alpha Olefins ot^" 
range w* a noticeable^ eletimc «to rJU 9 

n,tr S 9 r D b upS^ 22 SStKS Shell lonol con be 

epoxy-lined drums ° nd 5 -gallon fxw ! °J Houst0 n 
on request. 




Melting Points 

Specific 
Gravity 
60°/60°F 




.819 



Shipment by mnk«.r or drum or »* »~ck n,o y be o^» BB i 
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III. Typical Reactions of Gulftenes 



Ozonolysis 

The oxidation of olpha olefins with ozone can be 
carried out to produce a mixture of acids composed 
predominantly of an acid one carbon less than the 
charge olefin. 



RCH * CH2 



- RCOOH 



(Applies to Cm only) 

Carbonylotion 

The Oxo reaction produces a primary alcohol one 
carbon higher than the chain length of the olefin 
charge stock. The intermediate stage in the reaction 
is a mixture of aldehydes. The aldehydes on hydro- 
genation yield a mixture of isomeric alcohols. 



2RCH - CH2 + 2CO + 4Ha -* RCHzOhCHUOH 



+ RCHCHzOH 
I 

CH* 



Addition of Halodens 

The elemental halogens will add to the double bond 
of an olefin to yield a dihalide. When chlorine or 
bromine is used, olpha olefins will usually yield a 
1 , 2-dihalide as the principal product. 



RCH = CHa +. Cb 



> RCHCHiCI 

a 



Allegation with Alpha Olefins 

Aromatics are readily alkylated with alpha olefins 
and the resulting products are useful intermediates 
for prbduction of surface-active agents. Benzene 
alkylated with a specific alpha olefin will form a 
mixture of secondary alkyl benzenes. 

RCH « CHi + @ -> mixed phenyl glkanes 

Polymerization 

TTie polymerization of the alpha olefin can be ac- 
compli shed, Polybutene-1 has been commercialized, 
and is being used for pipe and film products. Higher 
alpha olefins can be similarly polymerized to yield 
unique new polymers. 



RCH « CHz 



(— OiCHxCHCHaCHCH*— ) 
R R k 



Addition o! Mdeic Anhydride 

The addition of alpha olefins from six to thirty 

carbon atoms has been described. 



HC-C V 



RCH*— CH=CHi + " 

HC- 



RCH= CH — CH2 — CH — C \ 

1 

CH*-C 

o 



Carboxylation 

Olefins can be converted to one carbon higher 
acids by carboxylation with carbon monoxide. 

RCHCOOH 

RCH «= ChU + KhSOd + CO + H2O — I 

CH* 

Epoxidation and Hydroxytation 

Fairly mild oxidation conditions may be employed to 
produce long chain epoxides. These epoxides while 
usefal in themselves, may be reacted with a variety 
of other reagents to produce new compounds. 

A 

HOOH R — CH — CH2 + hbO 



R — CH=CHa 



Cot. 



ooh 



ROOH 



A ? 

r__CH— CH2 + R— C— OH 

A 

R_CH__CHa + ROH 



Co». 

Addition of Sulfur 

The addition of sulfur to olefins yields a variety 
of compounds as product including mercaptans/ 
di- and polysulfides. It has been suggested that the 
sulfur strips hydrogen from unsaturates to form 
hydrogen sulfide, a part of which adds to more of 
the unsaturates to give a sulfide. 



RCH = CH2 + 



SH 
I 

S -> RCHChh 



+ (RCHCHs)aS + ete. 



Addition of Hydrogen Sulfide 

The addition of hydrogen sulfide to alpha olefins 
takes place readily and will follow MarkownikofPs 
rule. Mercaptans and sulfides both are formed. The 
relative yields of each can be influenced by selection 
of reaction conditions. 



SH 

RCH » CH2 + hUS —r rLhCH* + (RCHOb)zS 




l_ r 
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IV Applications 

Gulftene linear alpha olefins produced from Gulf 
high purity ethylene are low in impurities and adap- 
tive for a wide range of commercial products. The 
terminal double bond will react readily with a wide 
variety of chemicals as noted in the previous reac- 
tion section. 

Primary commercial markets for the reacted 
Gulftenes are in detergents, lubricants and fluids, 
and polymers. In each of these market areas sev- 
eral different derivatives of Gulftenes can be pro- 
duced to fit special requirements. In lubricants, for 
example, synthetic base fluids can be made from 
polyalphaolefins, from polyol esters of acids from 
Gulftenes, or from dialkylbenzene made with 
Gulftenes. These uses and others are discussed 
under market applications. Gulftenes can also be 
used to synthesize almost anything where an even 
numbered straight carbon chain from Ca to Go+ is 
required. When you need a special chemical prod- 
uct with a straight carbon chain as part of the total 
molecule, it can be made with Gulftenes. 
A. Detergents 

Gulftenes lead to a diverse variety of detergents. 
Alpha olefin sulfonates are readily produced with 
sulfur trioxide using commercial continuous sulfo- 
nation units- These sulfonates offer excellent 
detergency, mildness, rapid biodegradability, 
compatibility with hard water and good wetting 
and foaming properties. They make high-quality 
shampoos, light-duty liquids, bubble baths and 
heavy-duty liquids and powders. 

Alkanesulfonates are readily made from Gulf- 
tenes by addition of an alkaline bisulfite under free 
radical conditions. These products have low solu- 
bility which suggest their use in syndet toilet bars. 

Gulftenes can be converted to primary alcohols 
which can then be made into nonionic etnoxylates 
or anionic ethoxysulfates. 

Amines can be prepared from Gultenes. Various 
amine derivatives are used commercially for fab- 
ric softeners, corrosion inhibitors, biocides and 
sanitizers. 

1 „ Alpha Olefin Sulf onation 

In recent years, the detergent industry has shown 
increasing interest in alpha olefin sulfonates for sur- 
factant systems. Gulf Oil Chemicals Company has 
supported this interest with technical service to those 
companies in the sulfonation and detergent indus- 
tries, including a sulfonation pilot plant at Gulf's 
Harmarville, Pennsylvania, Research Laboratories. 

Comonomerc Detergents. VWcanizws. The usefutoe* of camonomers and 
sulfonate derivatives of Gulftent o!pht» olefins extends from C-4 to W0+, 



Many of the results of our work with alpha olefin 
sulfonation follow with suggested guidelines for 
preparing alpha olefin sulfonates. 

Experience at Gulf Research has shown that alpha 
olefins can best be sulfonated using continuous, 
thin-film reactors employing gaseous SO3. Batch- 
type equipment, such as the Jergens reactor, does 
not yield a satisfactory product. Sulfonation rea- 
gents such as oleum and chlorosulfonic add 
are unsuitable. 

In the thin-film sulfonation unit (Figure 1 ), the 
alpha olefin and a dilute mixture of SO3 in air are 
fed through a specially designed reactor head. 
Reaction takes place on the reactor wall and the 
heat of reaction is removed by cooling water in the 
jacket. Sulfonated olefin liquids are separated from 
thegas at the bottom of the reactor 

The sulfonated olefins are then neutralized with 
aqueous sodium hydroxide to produce a solution or 
slurry of detergent. Optimum neutralization condi- 
tions are 350° F, 1 20 psig, a residence time of 1 0-20 
minutes, and 1 0 mole % excess of NaOK The 
product will have a pH of about 11-12. The alpha 
olefin sulfonate can be stored at a pH of about 1 0, 
but is adjusted to a pH of 7.5-8 before final use. 

Optimum reaction conditions are somewhat 
dependent upon the carbon number of the alpha 
olefin. The following conditions should produce an 
alpha olefin sulfonate, in the Ci4-Cie-Ge carbon 
range, with a Klett color below 1 00 (without bleach- 
ing) and a neutral oil content below 2%. 

Unit Operating Conditions 

SOa/olef in molar ratio 1 .03-1 .07 
Air rate/sq. in, of reactor 

cross section, SCFM 5&-60 
Cooling water temperature 0-35° C 

Olefin feed rate, Ib/hr 

{for Toreador) 40-50 




PAGE 24/55 4 RCVD AT 11119/2004 7:09:48 PM [Eastern Standard Time] 1 SVR:USPT0«EFXRF-1/4 ' DNiS:8729306 * CSID:925 842 2056* DURATION (mm-ss):2(M0 



11/19/2004 16:18 FAI 925 S42 2056 LAW DEPT BI025 



Steam 



OO- 



Nilrogen 



SOa 




Pump 



Filter 



1 f 

SOs Vaporizer 



Reactor 



Vent 



Hot Water- 



^1 



o 



Pump 



Final 
Product 



Figure!. SULFO NATION UNIT 

2. Alpha Olefin Sulfonates 

Alpha olefin sulfonates have properties not found in 
other detergents. Their ease of biological degrada- 
tion exceeds the rates obtained with linear alkylate 
sulfonates (Figure 2). Solubility is good and better 
than that ot n-alkyl sulfates and alkanesulfonates. 
The viscosity of aqueous mixtures at moderate con- 
centrations is low, which permits ease in processing 
and handling. Resistance to precipitation by water 
hardness and other metallic ions is very good and 
superior to alkanesulfonates. Detergency of cotton 
is comparable to the best commercial alkylbenzene 
sulfonates and definitely superior to the lower mole- 
cular weight dodecylbenzene sulfonates (Figures 3 




and 4). Since the detergency of alpha olefin sulfo- 
nates is dependent on tne average carbon number 
of a blend rather than on its particular make-up, 
the composition can be altered to achieve desired 
overall performance characteristics. Blends con- 
taining sulfonates from alpha hexadeceneto alpha 
eicosene lend high detergency to heavy-duty prod- 
ucts. Foaming ability (Figures 5 and 6) is excellent 
and comparable to alcohol ethoxy sulfates. Alpha 
tetradecene and alpha hexadecene sulfonates are 
applicable for light-duty products and show excel- 
lent foam stability in hand dishwashing (Figures 
7,8 and 9). 
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Figure 3. 
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Figure 4. 
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Figure 6. 

FOAMABILfTY IN PRESENCE OF SOAP 



Figure 8. 

FOAM STABILITY BY DISHWASHING 




Figure 7. 
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GulSidpha olefins may be converted to sulfo- 
nates for use in shampoos. Investigate of alpha 
olefin sulfonates by Gulf Research! personnel, shows 
that Cu and Cu-ie alpha olefin sulfonate blends 
perform particularly well. 

In three critical areas of shampoo performance, 
these alpha olefin sulfonates perform as well as 
or better than conventional shampoo surfactant 
systems. 

iSaming" ability of d* and Ci4-* alpha olefin 
sulfonates in the presence of synthetic hairoihs 
. equal to that of lauryl sulfate and lauryl ethoxy (1 ) 
sulfate and superior to lauryl ethoxy 3) sulfate and 
linear alkylbenzene sulfonate (LAS). In the presence 
of synthetic body oils (sebum) ,Cu and Cm-6 alpha 
olefin sulfonates are comparable «n foaming ability 
to lauryl sulfate and lauryl ethoxy (3) sulfate and 
superior to LAS. 

Foam stability „ , 

Ci4 and G4-1G alpha olefin sulfonates perform 
about as well as or slightly better than lauryl sulfate 
Higher olefin sulfonates, such as Ge and Cie, do not 
maintain foam as well as lauryl sulfate. 
Hard water tolerance , 
Another important advantage of alpha olefin sulfo- 
nates in shampoo formulations is their resistance to 
precipitation by hard water. Olefin sulfonates in the 
C14 and Cu-16 range show a distinct advantage over 
lauryl sulfate in tolerance to very hard water 

Sulfonates derived from Gulftene alpha olefins 
have excellent solubility. Neutralization of the olefin 
sulfonate with caustic soda produces a P ro ™? 
more soluble than sodium lauryl sulfate, and in the 
latter case resort is made to the more expensive 
alkanolamine salts to achieve adequate solubility 
For example, the cloud points of C14 and Ci4-« ole- 
' fin sulfonate solutions are -5° and 0* C, respectively. 
Cloud points of the sodium salts of lauryl sulfate are 
typically higher than for alpha olefin sulfonates, and 
" may be decreased only by the use of more expen- 
sive triethanolamine salts. 



B. Synthetic Lubricants and Functional Fluids 

Synthetic base fluids for lubricating oils can be pre- 
pared by catalyzed oligomerization of Gulftene 
alpha olefins. Decene in particular is polymerized 
to decenetrimer for use as base fluids. 



CHsOfc 



(CHaCHaJsCH-Ofe 
Decene 

CHa 
\ 

(CH*)t 
CH-CH3 



CH 3 

(£H*)7 



CHz^ 



ch 



CH 



(CH* 
CH3 

Decene-1 Trimer 
(Cm) 

Gulftene alpha olefins yield odd-numbered acids 
upon carboxylation. Polyol esters are then prepared 
by reacting acids with polyols such 03 pentaerythntol. 

h ?ch= ch 2 + h 2 so4 +co+ h.o-.IFchcoo'hI 

|_CH 3 J 
HeptanoicAdd 



RCHCOOH 
CH 3 

Heptanoic Acid 



CH2OH 
+ HOCH2— C — CHaOH ■ 
CH2OH 
Pentaerythritol 



O 

II 

CH2 — O — C — R 

o I o 

r — C — O — CH2 — C — CH2 — O — C — R 
CH2-O-C-R 
O 

Pentaerythritol Tetroester 
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The esters are used as additives to other lubricants 
or as base fluid for synthetics. They offer wide tem- 
perature tolerance similar to the oligomerized alpha 
olefins. 

Phenol or benzene can be alkylated with Gulftene 
alpha olefins. Alkylbenzene sulfonates are excellent 
detergents as additives in lubricating oils. Dialkyl- 
benzene {Go or 12 |°) Go or 12) has useful proper- 
ties as a synthetic fluid and lubricant. Phenate (alkyl 
phenol) j[Gp-24)n 

L CSr^J *Ca: ++ is another derivative used 
for lube additives. Chlorinated alpha olefins are 
very stable and useful as extreme pressure addi- 
tives in metal working fluids. 
1. Polyalphaolefin lubricants and synthetic fluids 
The polyalphaolef in fluids, for example Synf luid® 
pro ducedbyGOCHEM, ore used as base fluids for 
compounding with additives to form high perfor- 
mance lubricants. Polyalphaolefins offer advan- 
tages of: 

1 . Good low temperature viscosity (Figure 10) 

2. Long service life and better stability (Figure 11) 

3. High inherent viscosity index 

4. Low volatility 

5. Compatibility with natural oils and other synthetic 
base fluids 

These advantages can confer superior properties 
to engine lubricants and hydraulic fluids used in 
aviation, automotive and industrial applications. 
2. Alkylation with Gulf Alpha Olefins 
Gulftene alpha olefins have been successfully 
employed in the alkylation of various aromatic spe- 
cies. Alpha olefin alkylates of benzene and phenol 
have been prepared and evaluated. 

Alkylation of aromatics with any of the Gulf alpha 
olefins is basically a Lewis-acid-catalyzed, Friedel- 
Crafts reaction. Aluminum trichloride is the pre- 
ferred acid for benzene alkylation. although higher 
yields have been obtained with anhydrous hydro- 
fluoric acid. Alkylation of phenol with alpha olefins 
seems to proceed best when boron trifluoride is 
used. Anhydrous HF has been reported in naphtha- 
lene alkylations. 

Bench scale preparations of alpha olefin alkylate 
have been performed at Gulfs research labs. Typi- 
cal preparations are: 
Benzene Alkylation 

Benzene alkylation with octene-1 was performed in 
standard laboratoryglassware using commercially 
available octene-1 . The benzene was dried to a 
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moisture content of 65 ppm by azeotropic distilla- 
tion. Typically one part of olefin was added, over 45 
minutes, to a stirred mixture of 6.5 parts of benzene 
containing 0.6% of anhydrous aluminum chloride 
based on the weight of reactants. The temperature 
was approximately 45° C After completion of olefin 
addition, stirring was continued for five minutes. The 
reaction products were decanted from the solid 
catalyst residue after a 1 5 minute settling period. The 
reaction products were washed with either dilute 
caustic or hydrochloric acid followed by water. The 
water was analyzed by gas chromatography. The 
alkylate was recovered by fractionation distillation 
at 60 mm Hg pressure. 
Phenol Alkylation 

The following preparation of a Go alpha olefin 
alkylphenol is generally applicable to lower mole- 
cular weight alpha olefins. Some modification in 
reaction conditions is necessary for alkylation 
employing higher molecular weight alpha olefins. 

A phenol/alpha olefin ratio of 2/1, mol/mol was 
employed in order to inhibit the formation of dialky- 
late. Figure 1 2 indicates the effect of reactant ratio 
on product composition. The 2/1 molar ratio results 
in a product which is 76% monoalkylate, 23% dial- 
kylate and 1 % trialkylate. The use of higher phenol/ 
olefin ratios will result in an increased percentage 
of monoalkylate. However, higher monoalkylate 
concentration must be balanced against energy 
expended in phenol separation and in the cost of 
discarded quantities or phenol. 

Aromatics alkylated with Gulf alpha olefins have 
numerous applications in the chemical and allied 
industries. Alkylation of benzene with detergent 
range alpha olefins yields linear alkylate for deter- 
gent applications. The primary use of these products 
will be as detergent intermediates sulfonated to sur- 
face active agents. 

Alkylation of phenols with Gulf alpha olefins 
yields products with numerous commercial applica- 
tions including antioxidants, lube oil additives, plas- 
ticizers, and surface active agents. In the area of 
surface active agents, ethoxylation of phenols alky- 
lated with higher molecular weight Gulf alpha olefins 
is of particular promise. A separate Gulf product 
application bulletin describes in detail the surfac- 
tant properties of ethoxylated linear allcyl phenols. 
C. Polymers 

Gulftene G, Ce and G alpha olefins are useful to 
form improved high density polyethylene homo- 
olymers. Gulf butene, hexene and octene are very 
igh-purity products and free of catalyst poisons. 
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Figure 12. 

EFFECT OF REACTANT RATIO ON PRODUCT COMPOSITION 
IN THE DIALKYLATION OF PHENOL WITH a-DECENE 

Linear alcohols are readily formed from these 
Gulftene alpha olefins {Ce, Ce, Go) and can be 
made into superior linear phthalate esters for 
plasticizers. The alcohols can be formed by the 
oxo process or hydrobromi nation followed by 
hydrolysis. 
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Gulftene 4 can be polymerized to polybutene. 
Polybutene has several properties that make it 
ideally suited for many engineering applications. 
Among the most outstanding are its long-term me- 
chanical properties. Creep resistance is excellent for 
a semi-crystolline polyolefin; in fad, PB behaves 
more like crcrosslinked plastic. And in addition, PB 
shows no signs of cracking, crazing or fracturing 
when stressed below its short-time failure stress 
value for long periods of time. It exhibits a unique 
combination of good tensile and tear properties. 
The tensile breaking strength is \tery high for a 
polyolefin, and its tear strength depends greatly 
upon tear rate, increasing rapidly with increased 
tear rate. 

Polybutene is less sensitive to commonly known 
surface cracking chemicals, such as environmental 
stress-cracking agents. It needs protection, however, 
from ultraviolet light and certain corrosion agents 
that commonly degrade polyolefins. Ultraviolet light 
stability can be improved with screening agents and 
stabilizers. 

Gulftene 20-24 can be chlorinated for use as a 
secondary plasticizer where it contributes to flame 
retardation. Alpha olefins chlorinate more readily 
than paraffins due to the double bond. 

Gulftene 6,8andl0jG, G>, Go) have been co- 
and terpolymerized with vinyl acetate and vinyl 
chloride. 

Gulftenes can be used as a copolymer with 
acrylonitrile to form a polymer with interesting 
properties. 

Copolymers of maleic acid and Gulftene's4 
through 18 (C*-Cie) can be formed using peroxides 
as catalysts. The products are resins of interest for 
paper sizing, sheet molding compounds, etc. 
1. Polyethylene Copolymers 
High density polyethylene homopolymers are 
known to be deficient in their ability to resist environ- 
mental stress-cracking (ESCR). Although this problem 
may be minimized by producing a polymer with a 
low melt index (high melt viscosity), copolymeriza- 
tion using Gulftene-6 (hexene-1) offers a unique 
solution. In many polymer applications, such as 
blow molding, high flow rates are called for, and a 
material with a low melt index becomes a liability. 
Addition of Gulf hexene-1 as a comonomer will 
allow a polymer to be formed that exhibits very 
good flow properties while retaining a low melt 
index. In addition, the ESCR of the material is 
greatly increased. 



Gulftene-6 has been found to be superior in 
improving the ESCR of particle form polymers. 
Gulftene-8 (octene-1) alpha olefin can also be used 
in this application and is as effective as Gulftene-6 
in increasing the ESCR of the polymer. However, to 
achieve higher polymer densities, a higher concen- 
tration of Gulftene-8 is required. 

Comparative tests using the Gulf Ziegler-derived 
Gulftene-6 and a hexene-1 obtained via wax-crack- 
ing point out the advantages of the high-purity Gulf 
material. In two different runs, each using identical 
amounts of each olefin, the productivity (pound of 
polymer formed per pound of Cs used) of the 
Gulftene-6 was over twice that of the wax-cracked 
olefin. The Gulf material was determined to be free 
of catalyst poisons, and the finished polymer 
showea better incorporation of comonomer. 

Gulftene-6 comonomer can be used under the 
same reaction conditions as Gulftene-4. Catalyst 
productivity and reaction temperature/melt index 
relationships are unchanged. However, ESCR is 
substantially increased with Gulftene-6 versus 
Gulftene-4. For example, at a polymer density of 
0.95 and melt index ranges of 0.20 to 0.30, Butene-1 




(10PHR) 



Figure 13. 

OVEN HEAT STABILITY 
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Figure 14. VOLATILITY COMPARISON OF CHLORINATED Cao-a* 
WITH OTHER COMMERCIAL SECONDARY PLASTIOZERS 

copolymers had ESCR values of from 50 to 31 0 
hours. Hexene-1 exhibited Bell ESCR values of from 
800 to more than 1,000 hours under the same condi- 
tions. Overall, Hexene-1 will improve polymer ESCR 
values without sacrificing polymer yield process- 
ability, or other polymer properties. 
2, Chlorinated Alpha Olefins 
Gulf Oil Chemicals Company has evaluated a 40% 
chlorinated Gulftene 20-24 (£20-24 alpha olefin) as 
a secondary plasticizer in PVC formulations. This 
alpha olefin derivative was evaluated in comparison 
with Id's Cereclor42 (42% chlorinated paraffin) 
and Conoco's H-35 (alkyl-aryl hydrocarbon). 

The evaluation of the mechanical properties of the 
formulations show that the chlorinated Gulftene alpha 
olefin is equivalent in plasticizing efficiency to the two 
other Secondary plasticizers evaluated. The results ore 
shown in Figures 1 3 andl4 . In heat stability, the 
chlorinated Gulftene 20-24 is similar to Cereclor 42 
and not quite as good as H-35. 7hevo/af/7rfy of 
chlorinated Gulftene 20-24 is better than that of 
H-35 but slightly poorer than Cereclor 42 (Figure 14). 

The evaluation indicates that the 40% chlorinated 
Qo-24 alpha olefin is an acceptable secondary 
plasticizer for PVC. 



D. Miscellaneous Applications 

Mercaptans can be formed by the addition of 
hydrogen sulfide to alpha olefins under proper 
conditions. These mercaptans are useful for rubber 
additives and specialty chemicals. 

Alkenylsuccinic anhydrides can be prepared by 
heating alpha olefins (Go-») and maleic anhydride 
above 190°C These products are useful in paper 
sizing and starch products. 

Maleic anhydride may be added to alpha olefins 
forming copolymers. Laboratory and commercial 
testing indicate these resins are: 

1. effective curing agents for epoxy resins 

2. unique thermoset resin compositions in liquid 
monoepoxides 

3. interesting as simple salts for textile sizes and 
protective colloias 

A. excellent leveling resins (as half ester derivatives) 
in floor polish formulations. 

The alpha olefins above G» are waxy products 
and can find uses similar to paraffins. For example, 
Go+ improves wax blends for candles, crayons, 
and coatings. These fractions may also be further 
reacted to simulate more expensive carnauba or 
Montan waxes. 

Alpha olefins may be converted by metathesis 
or disproportionation and dimerization reactions 
to olefins of different chain lengths. 

Ketones and esters may be made from alpha 
olefins. Pyrozines have also been made from alpha 
olefins. 
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V Toxicology 

Names 

The compounds discussed in this brochure are 
named according to carbon chain length where 
specific entities are involved. The compounds ore: 
Ce Alpha Olefin (hexene-1) Gulftene-4 
Go Alpha Olefin (decene-1) Gulftene-10 
Cie Alpha Olefin (hexadecene-1) Gulftene-16 
C12-16 Alpha Olefin Blend 

The Gulftene Alpha Olefins chosen above for this 
toxicological study are considered representative 
of the product line, allowing for reasonable inter- 
polation with specific blends or compounds not 
included. 

Physical Properties 
TaWe2. 

Cc C10 Cm Ci2-is 



Physical State 
Molecular 

Weight 
Boiling Point: °F 
Flash Point 

(TOC) °F 
Vapor Pressure 
mmHg@75°F 



Liquid Liquid Liquid Liquid 



84 

147 

<20 
176 



140 
338 

128 

1.6 



224 
539 

>200 

<1 



178 
401-572 

195 

<1 



Toxicity 

Threshold Limit Values: None established by 
ACGIH* 

Gulf suggested Threshold Limit Value: 
Vapors- 500 ppm (parts per per million by 
volume) by analogy with saturated 
aliphatic hydrocarbons. Higher 
molecular weight materials should fall 
short of this concentration due to their 
lower vapor pressure. 
Mists- 5 mg/m 3 by analogy with mineral 
oil mists. 

Animal Toxicity Data: (See Table 3) Animal 
studies have shown the alpha olefins to have little or 
no toxic effect except under very severe inhalation 
conditions. The oral and dermal LD50 values for the 
tested alpha olefins are in excess of lOgm/kg (non- 
toxic**); skin and eye irritation are minimal, at 
most; sensitization has not been demonstrated. 
Inhalation anesthetic effects were produced when 
the O olefin vapor concentration approached the 
LC50 of 32,000 ppm. Light anesthetic effects 



^American Conference of Governmental Industrial 
Hygienists 
**Federal Hazardous Substance Act 



occurred with separate exposures to air saturated 
with C10 olefin vapors, C16 and C12-16 olefin mists. 

Industrial exposures to very high vapor concen- 
trations of the Ce olefin such as might be produced 
in an enclosed, unventilated space may induce loss 
of consciousness or death if exposure is prolonged. 
Exposure for prolonged period at levels above 
the suggested Threshold Limit Value for the other 
olefins might produce giddiness or incoordination 
similar to that anticipated for the saturated aliphatic 
hydrocarbons. 

Handling and Personnel Protection 

Excessive and prolonged exposures to vapors 
should be prevented. Local or general exhaust ven- 
tilation should be used to prevent accumulation of 
high vapor concentrations above the recommended 
TLV Where adequate engineering controls are not 
available, a NIOSH certified organic vapor respi- 
rator or supplied air breathing apparatus should be 
used. Vapor concentrations expected to be harmful 
to health may also constitute a hazard from fire 
or explosion. 

As a matter of good industrial hygiene practice, 
avoid splashes of the liquid in the eyes or pro- 
longed contamination of the skin. Splashes in the 
eye should be removed by thorough flushing with 
water and skin areas should be washed with soap 
and water. Contaminated clothing should be laun- 
dered before reuse. 
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Animal Toxicity Data 



Table 3. 



Study 
Description 




Ce 


Cio 


/\cuTe v-^rai — 
Rats, LD50 
Values Given 




•> \ v gm/Kg 


i ugm/Kg 


Acute Dermal — 
Rabbits, LD50 
Values Given 




>10gm/kg 


>l0gm/kg 


Dermal Irritation- 
Rabbits, Draize 
Score Given 




1.0 


0.9 


Eye Irritation— 
Rabbits, Draize 
Score Given 


24 hr: 
48 hr: 
72 hr: 


1.7 
1.3 
0.7 


07 
0.3 
0.0 


Inhalation- 
Rats, Saturated 
Concentrations 
& Results Given 




Vapor Exposure: 
5min.@ 161 ,000 ppm 

Mortality: 10/10 

Clinical Signs: 
Tremor, convulsions, 
death. Some evi- 
dence of pulmonary 
irritation. 


Vapor Exposure: 
1 hr. @ 320 ppm 

Mortality: 0/10 

Clinical Signs; 
Sleepy, dazed during 
exposure. Rapid recov- 
ery after exposure. 


Inhalation — 
Rats,4Hn 
Vapor Exposures 
& Mortality 
Given 




27,600 ppm-0/10 
28,600 ppm-2/10 
30,500 ppm-5/10 
33,200 ppm-7/10 
37,000 ppm-8/10 
41,200 ppm-1 0/10 
Calculated LC50 (4 hr.]— 
32,000 ppm (95% confidence 
interval of 30,000-34,200 ppm) 





Skin Sensitization — 
Guinea Pigs. Testing 
Procedure — Landsteiner 
Variation. Results 
Given 
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c 16 


C12-16 
Blend 


Comments 


>10gm/kg 


>10gm/lcg 


Transient weight loss after dosing. 
Not-toxic (FHSA) 


>lOgm/kg 


>10gm/kg 


No regrowth of hair Skin dry 
& scaly for 2 wks. after dosing. 
Not-toxic (FHSA) 


0.6 


0.4 


Very mild to slight irritation. 
Not "primary irritants'' by FHSA 
definition. 


1 .J 

0.3 
0.0 


1 0 

0.7 - 
1.3 


Transient, slight to mild conjunctival 
redness, no cornea or iris 
impairment. Non-irritating by 
FHSA definitions. 


Mist Exposure: 

1 hr. @ 8,500 mg/m 3 


Mist Exposure: 

1 hr. @ 9,900 mg/m 3 


Most severe possible conditions 
for vapor & mist exposure, 


Particle Size: 
<8 microns in 
diameter. 


Particle Size: 
<8 microns in 
diameter. 




Clinical Signs: 
Drowsy, no deaths. 


Clinical Signs: 
Drowsy, no deaths. 





Progressive light to severe 
anesthetic effects. All deaths 
occurred during exposure. 
Recovery rapid on removal 
from vapors.' 



Test — negative response to 
challenge application. 

Control (chlorodinitrobenzene) — 
positive response to challenge 
application. 

Control (vehicle) — negative 
response to challenge 
application. 



Not a dermal sensitizer. No 
anticipated dermal sensitization to 
alpha olefins. 
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VL Handling and Shipping Information 



Shipping Data 



Lb/Gal. at60F 



GuHtene4 
Butene-1 

~5.008 



Gufftene 6 
Hexene-1 



GulfteneB 
Octene-1 



5.64 



6.00 



Container and Net Weig ht (lbs.) 

5-GallonPail 

( Epoxy Lined), net weight No t Available 
55-Gallon Drum 

(Epoxy Lined), net weight Not Available 

Bill of Lading Commodity Description: 

Pails and 

Drums — 



26 



28 



310 



330 



Petroleum Naphtha- 
Flammable Liquid 



Tank Truck or 
Tank Car 



Liquified 
Petroleum 



Petroleum Naphtha- 



Gas-flammable 
Compressed 



Flammable Liquid 



Dot 
Classification 



Gas-Butene-1 

Flammable 

Compressed 

Gas 



Flammable 
Liquid 



Railroad Shipping Point 



Eldon, Texas 



GulftenelO 
Decene-1 

6.21** 



GuKtenel2 
Dodecene-1 

"""636 



30 



30 



342 



350 



Petroleum Naphtha 



Combustible 



Liquid N.O.S. 
Petroleum Naphtha 



Combustible 
Liquid N.O.S. 



Railroad Carrier 



Southern Pacific 



Truck Location 



Cedar Bayou, Texas 
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Gulftene 14 


Gulftene 16 


Gulftene 18 


Gulftene 20 


Gulftene 20-24 


Gulftene 24-28 Gulftene 30+ 


Tetradecene 


Hexadecene 


Octadecene-1 


Eicosene-1 


Fraction 


Fraction 


Fraction 


6.46 


6.54 


6.60 


6.66 


6.67 


6.83 


6.95 




31 


32 


33 


33 


33 


34 


34 


356 


360 


363 


366 


366 


375 


380 



Petroleum Naphtha Petroleum Wax Petroleum Wax 



Petroleum Naphtha Petroleum Wax Petroleum Wax 



Not Regulated Not Regulated Not Regulated 
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17. US. Patent 3,330,883, "Copo/ymerizaffon of Low 
Carbon Number and High Carbon Number Ole- 
fin Fractions", July 11, 1967. 

18. US. Patent 3,637,503, "Lubricating Composi- 
tion", January 25,1972. 

Polymers 

1. Gaylord, N.G.; Mark, H.fi, "Linear and Stero- 
regular Addition Polymers: Polymers with Con- 
trolled Propagation", Interscience Publishers 
Inc., New York, 366-367 (1959). 

2. Raff, R.A.V; Koak, K.W., "Crystalline Olefin 
Polymers, Parti", Interscience Publishers Inc., 
133, New York (1965). 

3. Miller, R. L; Nielsen, L.E., Journal of Polymer 
ScL, 55, 644 (1961). 

4. Dennis, M. L, J. Appl. Polymer Sci., 1 , 1 21 (1 959). 

5. Folt, V L, "Technical Papers", Vol. VIII, 21 -21 
Society of Plastics Engineers, Inc (1962). 

6. Doak, K.W., Journal of the American Chemical 
Society, 72, 4681 (1950). 

7. US. Patent 2,936,302, Robert H. Jones and Roger 
M. Nagel to Petro-Tex Chemical Company 
(1960). ' 

8. British Patent 837,51 6, Esso Research & Engineer- 
ing Co. 

9. US. Patent 2,867,669, Charles A. Burkhard, et al 
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10. US. Patent 2,837,578, John R Brown, Jr. to Gen- 
eral Electric Company (1958). 

1 1 . U.S. Patent 3,535,290, "Process for Preparing 
Polymeric Anhydrides", October 20, 1970. 

12. US. Patent 3,553,1 77, "Process of Forming 
Copolymers of Maleic Anhydride and on Alipha- 
tic Olefin Having at Least 30 Carbon Atoms", 
January 5, 1971. 

US. Patent 3,560,457, "Process of Forming 
Copolymers of Maleic Anhydride and an Alipha- 
tic Olefin Having From 12 to 14 Carbon Atoms", 
February 2, 1971. 

US. Patent 3,560,456, "Process of Forming 
Copolymers of Maleic Anhydride and an Alipha- 
tic Olefin Having From 16 to 18 Carbon Atoms", 
February 2, 1971, 

15. US. Patent 3,560/155, "Process of Forming 
Copolymers of Maleic Anhydride and an Alipha- 
tic Olefin Having From 20 to 30 Carbon Atoms", 
February 2, 1971. 

16. US. Patent 3,374,290, "Polyethylene Containing 
Homopolymer of Cn-16 A/pho-A4onoo/ef7n", 
March 19, 1968. 

17. US. Patent 3,632,673, "Graft Copolymers and 
Suspension Process for the Manufacture 
Thereof", January 4, 1972. 

1 8. US. Patent 3,397,1 94, "Process for Polymeriza- 
tion of Alpha-Olefins using CCU and A/R3 with 

(1) Low Temperature High Ionizing Radiation or 

(2) Iron or Niobium Halides", August 1 3, 1 968. 
Miscellaneous 

1 . Hickenbottom, W. J., Peters, D„ Wood, D.G.M., 
Journal of the American Chemical Society, 1360 
(1955). 

2. Sager, W. F., Journal of the American Chemical 
Society, 78, 4970 (1956). 

3. Chemical Reviews, October 1 958, p. 925, "Reac- 
tions of Ozone with Organic Compounds", RS. 
Bailey. 

4. Greenspan, F.R, Gall, R.J., "Recent Advances in 
in situ Epoxidotion Reactions with Resin Catalysts 1 
Journal of the American Oil Chemists Society, 
34,161(1957). 

5. Hatch, L R, Petroleum Refiner, 35, 197, March 
1956. 

6. Swern, Daniel, Journal of the American Chemi- 
cal Society, 69, 1692 (1947). 

7. Becco Bulletin No. 69, "Epoxidotion and Hydrox- 
ylation with Becco Peracetic Acid" , Food Ma- 
chinery and Chemical Corp., Buffalo, New York. 
Emmons, W, D., Ferris, A. R, Journal of the 
American Chemical Society, 75, 4623 (1953). 
Emmons, W. D., Pagano, A.S., Freeman, J.R, 
Journal of the American Chemical Society, 76, 
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70. Sheng, M.N., Zajacek, 1G., International Oxi- 
dation Symposium, Vol. II, pg. 243, August 28, 
1967, San Francisco, California. 

11- Hughes, VL, Kirshenbaum, I., Ind. Eng. Chem., 
49,1999(1957). 

12. Tucci, E.R., Ind. Eng. Chem. Prod. Res. Develop., 
7,32(1968). 

13. Koch, Dr. Herbert, Fette, Seifen Anstrichmittel, 
59,493-498(1957). 

14. Koch, Brenstoff Chemie, 36, 321 (1955). 

15. Morin, R. D., Bearse, A. E., Industrial and 
Engineering Chemistry, 43, 1596 (1951). 

16. Knight, H. B., Koos, R. E, Swern, D., Journal of 
American Chemical Society 75, 6212-6215 
(1953). 

17. Groll, H.RA., Hearne, G., Industrial and 
Engineering Chemistry, 31, 1530 (1939). 

18. Kharasch, M.S., Malic, R., Yang, N.G, Journal of 
Organic Chemistry, 22, 1443 (1957). 

1 9. Mayo, F. R v Walling, C, Chem. Rev., 27:351 
(1940). - 

20. Clippinger, E., Ind. Eng. Chem., Product Research 
and Development, 3:3 (1 964). 

21. Jones, S.O., Reid, E.E., Journal of the American 
Chemical Society, 60, 2452 (1938). 

22. Armstrong, R.I, Little, J.R., Doak, K.W., Indus- 
trial and Engineering Chemistry, 36, 628 (1944). 

23. Sommer, LH., Pietrusza, E.W., Whitmore, EC, 
Journal of the American Chemical Society, 69, 
188(1947). 

24. Pietrusza, E.W., Sommer, LH., Whitmore, EC, 
Journal of the American Chemical Society, 70, 
484 (1948). 

25. U.S. Patent 2,457,328, Daniel Swern and Ger- 
aldine N. Billen to USA (Department of 
Agriculture), (1948). 

26. Canadian Patent 787,969, Joseph L Russell and 
John Kollarto Halcon International. 

27. Canadian Patents 799,503 and 799,504, Ming 
Nan Sheng and John G. Zajacek to Atlantic 
Refining Company. 

28. U.S. Patent 3,239,569, LH. Slaugh and R.D. MuL 
lineaux to Shell Oil Company (1 966). 

29. U.S. Patent 2,415,000, Arthur E. Bearse and 
Richard D. Morin to Standard Oil Company, 
Indiana (1947). 

30. U.S. Patent 2,397,498, R.L May to Sinclair Refin- 
ing Corporation, 1946. 



Gutftene detergent derivatives lend vmolliency to synthcfic detergent bars and 
build foam into shampoos. 



31 . British Patent 578,1 24, Alfonso M. Alvarodo to 
E.I. DuPont,1947. 

32. U.S. Patent 2,925,443, W. Walsh to Gulf Research 
and Development Co., 1 960. 

33. US. Patent 3,412,1 1 1 , Irwin, R G. and Selwitz, 
CM. to Gulf Research and Development Com- 
pany, 1968. 

34. U.S. Patent 2,925,443, "Process for Preparing 
Mercopians", Feb. 16, 1960. 

35. U.S. Patent 3,397,243, "Process forfhe Production 
of Mercopians and Sulfides from Alpha Ole- 
fins", August 1 3, 1 968, 

36. U.S. Patent 3,41 2,1 1 1 , "Process for Reading an 
Olefin with Maleic Anhydride to Obtain an Al- 
kenyl Succinic Anhydride", November 19, 1968. 

37. US. Patent 3,365,499, "Oxidation of Olefins to 
Ketones", January 23, 1968. 

38. US. Patent 3,370,073, "Oxidation of Olefinically 
Unsaturated Hydrocarbons to Carbonyl Com- 
pounds", February 20, 1 968. 

39. US. Patent 3,683,037. 
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VIU. Sales Offices 

New York 

Sperry Rand Building 

1290 Avenue of the Americas 

New York, NY 10019 Telephone (212) 397-1330 

Pittsburgh 

U. S. Steel Building 

600 Grant St. 

P.O. Box 1166 

Pittsburgh, PA 15230 Telephone (412) 263-5129 
Houston 

915 Esperson Building 
P. O. Box 3766 

Houston, TX 77001 Telephone (713) 750-3280 

General Office 

Gulf Oil Chemicals Company 
2 Houston Center 
RO. Box 3766 

Houston, TX 77001 Telephone (713) 750-2847 

(713) 750-3078 
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Use o coupon to order another copy of Gulftene 
OL Olefins. Or anything else. 



□ I'd like my personal copy of Gulftene OL Olefins. 

□ Ask a salesman to call me. 

□ Anything else. ,. 



Name s 

Title : 

Company 

Address _ 

City State Zip 



□ Td like my personal copy of Gulftene a Olefins., 

□ Ask a salesman to call me. 

□ Anything else. 



Name 

Title 

Company 
Address _ 



Cit Y State .Zip 
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Alpha Olefin Data 



Gulftene™ Alpha Olefins 



Gulf Oil Chemicals Company 



P.O. Box 3766 



Houston, Texas 77001 



GULFTENE 4 

BUTENE-1 



PRODUCT CHARACTERISTICS 

Butene-1 : Wt. % 
Gulf 1028 

Saturated Hydrocarbons: Wt % 
Gulf 1028 

Cis and Trans Butene-2: Wt. % 
Gulf 1028 

Isobutane: Wt. % 
Gulf 1028 

Other Hydrocarbons: Wt. % 
Gulf 1028 

Water: PPM by Wt. 
Gulf 967 

Acetylenes: PPM 
Gulf 1138 

Sulfur: PPM 
Gulf 834 



TYPICAL 
ANALYSES 



98.5 
1.4 
0.1 

<0.05 

<0.1 

15 

<1 

<1 



SALES 
SPECIFICATIONS 



min. 98.0 
max. 1.8 
max. 0.1 
max. 0.05 
max. 0.1 
max. 15 
max. 5 
max. 1 



Product Information Sheet AO 4-473 st 
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Gulftene™ 

Alpha Olefin Data 



Gulftene™ Alpha Olefins Gulf Oil Chemicals Company P.O. Box 3766 Houston, Texas 77001 



GULFTENE 6 



HEXENE-1 



PRODUCT CHARACTERISTICS 

Specific Gravity, DM298: 60°/60°F. 
Flash, P-M: °F. 
Color, Saybolt 

Appearance, Gulf 498: 70°-80°F. 

Water, Gulf 525: PPM 
n-Alpha Olefins, Gulf 1027: Wt. % 
Monoolefins, Gulf 1027: Wt % 
Vinylidenes, Gulf 1027: Wt. % 
Olefins Other Than n-Alpha and 

Vinylidenes. Gulf 1027: Wt. % 
Saturates, Gulf 1027: Wt. % 
Carbon No., Gulf 1030: Wt. % C a 

Below C 4 and Above C g 
Peroxides as Active Oxygen, Gulf 1151 : PPM 
Distillation, DM078 

5% Cond. at: *C. 

95 



TYPICAL 
VALUE 



0.678 

bel. 60 
+30 



<25 
97.0 
98.6 
1.3 

0.2 
1.4 
99.8 
<0.10 
<1.0 

60 
66 



SALES 
SPECIFICATION 



not darker than +30 
clear and free of 

visible impurities 
max. 25 
min. 96.0 
min. 98.5 
max. 1 .75 

max. 1 .0 
max. 1.5 
min. 99 
max. 0.10 
max. 1 .0 



"ASTM Method 

This product can be included in blends within tolerances of ±5% by weight. 



Product Information Sheet No AO 6-568 st 
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Gulftene 

Alpha Olefin Data 



Gulftene™ Alpha Olefins 



Gulf Oil Chemicals Company 



P.O. Box 3766 



Houston, Texas 77001 



GULFTENE 8 

OCTENE-1 



PRODUCT CHARACTERISTICS 

Specific Gravity, D B -1298: 60760°F. 
Flash, P-M: °F. 
Color, Saybolt 

Appearance, Gulf 498: 70°-80°R 

Water, Gulf 525: Wt. % 
n-Alpha Olefins, Gulf 1029: Wt. % 
Monoolefins, Gulf 1029: Wt % 
Saturates, Gulf 1029: Wt. % 
Carbon No., Gulf 1030: Wt. % C a 
Distillation, D 8 1078 

5% Cond. at: °C. 

95 



TYPICAL 
VALUE 

0.719 
bel. 60 
+30 
passes 

0.01 
96.1 
98.6 

1.4 
99.7 

118 
128 



SALES 
SPECIFICATION 



not darker than +30 
clear and free of 

visible impurities 
max. 0.02 
min. 95.5 
min. 98.5 
max. 1.5 
min. 99 



*ASTM Method 

This product can be included in blends within tolerances of ±5% by weight. 



Product Information Sheet Mo. AO &-S67 st 



PAGE 47/55 1 RCVD AT 11/19/2004 7:09:48 PM [Eastern StandardTime] * SVR:USPT0-EFXRF-1/4 ' DNIS:8729306 * CSID:925 842 2056 * DURATION (mm-ss):2(M0 



11/19/2004 16:27 FAX 925 842 2056 



LAW DEPT 




©048 




Gulftene 

Alpha Olefin Data 



Gulftene™ Alpha Olefins 



Gulf Oil Chemicals Company 



P.O. Box-3766 



Houston, Texas 77001 



GULFTENE 10 



PRODUCT CHARACTERISTICS 

Specific Gravity. 0*1298: 60 D /60°F. 
Flash, P-M: °F. 
Color, Saybolt 

Appearance, Gulf 498: 70 0 -80°F. 

Water, Gulf 525: Wt. % 
n-Alpha Olefin, Gulf 1026: Wt. % 
Monoolefins, Gulf 1026: Wt. % 
Saturates, Gulf 1026: Wt. % 
Carbon No., Gulf 1030: Wt. % C 10 
Distillation, [3*1078 

5% Cond. at: °C. 

95 



DECENE-1 



TYPICAL 
VALUE 



0.745 
120 
+30 
passes 

0.01 
95.2 
98.6 

1.4 
99.4 

164 
175 



SALES 
SPECIFICATION 



not darker than +30 
clear and free of 

visible impurities 
max. 0.02 
min. 946 
min. 98.5 
max. 1 .5 
min. 98 



*ASTM Method 

This product can be included in blends within tolerances of ±5% by weight. 
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Gulftene™ Alpha Olefins Gulf Oil Chemicals Company P.O. Box 3766 Houston. Texas 77QQ1 



GULFTENE 12 



DODECENE-1 





TYPICAL 


SALES 


PRODUCT CHARACTERISTICS 


VALUE 


SPECIFICATION 


Specific Gravity, D 1L 1298: 60°/60°F. 


0.763 




Flash, P-M: e F. 


160 




Color, Saybolt 


+30 


not darker than +30 


Appearance, Gulf 498: 70°-80°F. 


passes 


clear and free of 






visible impurities 


n-Alpha Olefins, Gulf 1026: Wt. % 


94.0 


min. 93.6 


Monoolefins, Gulf 1026: Wt. % 


98.6 


min. 98.5 


Saturates, Gulf 1026: Wt. % 


1.4 


max. 1.5 


Carbon No., Gulf 1030: Wt. % C w 


99.3 


min. 97 


Distillation, DM078 






5% Cond. at: °C. 


205 




95 


220 





*ASTM Method 

This product can be included in blends within tolerances of ±5% by weight. 
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Gulftetve 

Alpha Olefin Data 



Gulftene™ Alpha Olefins 



Gulf Oil Chemicals Company 



P.O. Box 3766 



Houston. Texas 77001 



PRODUCT CHARACTERISTICS 

Specific Gravity, DM298: 60 o /60°F. 
Flash, P-M:°F. 
Color, Saybolt 

Appearance, Gulf 498: 70°-80»F. 

n-Alpha Olefins, Gulf 1026: Wt. % 
Monoolefins, Gulf 1026: Wt. % 
Saturates, Gulf 1026: Wt. % 
Carbon No., Gulf 1030: Wt. % C„ 
Distillation, DM078 

5% Cond. at: C C. 

95 



GULFTENE 14 

TETRADECENE-1 



TYPICAL 


SALES 


VALUE 


SPECIFICATION 


0.776 




225 




+30 


not darker than +30 


passes 


clear and free of 




visible impurities 


93.0 


min. 92.6; 


98.6 


min. 98.5 


1.4 


max. 1 .5 


98.9 


min. 96 


240 




255 





"-ASTM Method. 

This product can be included in blends within tolerance of £5%. by weight. 
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Gulftene 

Alpha Olefin Data 



Gulftene™ Alpha Olefins 



Gulf Oil Chemicals Company 



P.O.Box 3766 



Houston, Texas 77001 



GULFTENE 16 



HEXADECENE-1 



PRODUCT CHARACTERISTICS 

Specific Gravity, DM298: 60°/60 9 F. 
Flash, P-M: °F. 
Color, Saybolt 

Appearance, Gulf 498: 70°-80 e F. 

Freezing Point, DM015: °C 
n-Alpha Olefins, Gulf 1026: Wt. % 
Monoolefins, Gulf 1026: Wt. % 
Saturates, Gulf 1026: Wt. % 
Carbon No., Gulf 1030: Wt. % C, B 
Distillation, DM078 

5% Cond. at: °C. 

95 



TYPICAL 
VALUE 



0.785 
270 
+30 
passes 

4 

92.0 
98.6 
1.4 
98.5 



SALES 
SPECIFICATION 



not darker than +30 
clear and free of 
visible impurities 

min. 90.6 
min. 98.5 
max. 1.5 
min. 95 



270 
300 



l ASTM Method 

This product can be included in blends within tolerances of ±5% by weight. 
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Gulftene" 

Alpha Olefin Data 



Gulftene™ Alpha Olefins 



Gulf Oil Chemicals Company 



P.O. Box 3766 



Houston, Texas 77001 



GULFTENE 18 



OCTADECENE-1 



PRODUCT CHARACTERISTICS 

Specific Gravity, D 8 -1298: 60V60°R 
Flash, P-M: d R 
Color, Saybolt 

Appearance, Gulf 498: 70°-80°F. 

Freezing Point, DM015: °C. 
n-Alpha Olefins, Gulf 1026: Wt. % 
Monoolefins, Gulf 1026: Wt. % 
Saturates, Gulf 1026: Wt. % 
Carbon No., Gulf 1030: Wt % C ia 



TYPICAL 
VALUE 

0.792^ 
310 
+30 



18 
90.8 
98.6 
1.4 
98.0 



SALES 
SPECIFICATION 



not darker than -1-30 
clear and free of 
visible impurities 

min. 88.6 
min. 98.5 . 
max. 1 .5 
min. 94 



*ASTM Method 

Theoretical: Converted from melted liquid gravity to 60°F. by means of ASTM-IP Petroleum Measurement 
Tables. Determine gravity at least 20 C F. above freezing point. 
This product can be included in blends within tolerance of zt5% by weight. 
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Gulfterve" 

Alpha Olefin Data 



Gulftene™ Alpha Olefins 



Gulf Oil Chemicals Company 



P.O. Box 3766 



Houston, Texas 77001 



GULFTENE 20-24 



-C M ALPHA OLEFIN FRACTION 



PRODUCT CHARACTERISTICS 



Carbon No., Gulf 1030: Wt. % 



'ie 
'20 



Gravity, Liquid State: Theor. 
"API 

Sp. Gr., 60760T.: D* 1298 
Viscosity, SUV: Sec. 

210T. 
Viscosity, Kin.: Cs. 

210°F. 

Melting Point, D 127: °F. 
Haze Point, °F. 
Flash COC: °F. 
Color, Saybolt 

Saturates, Gulf Method: Wt. % 



TYPICAL 
VALUE 



1 

49 
42 
8 

<0.1 

45.5 
0.799 bl 

33.2 

2.10 
110 
85 
375 
+30 

1.4 



SALES 
SPECIFICATIONS 



max. 3 
45-55 
31-47 
max. 15 
max. 1 



ASTM Method 

Converted from melted liquid gravity to 60°F. by means of ASTM-IP Petroleum Measurement Tables. 
Determine gravity at least 20° above freezing point. 
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Gulftene" 

Alpha Olefin Data 



Gulftene™ Alpha Olefins 



Gulf Oil Chemicals Company 



RO. Box 3766 



Houston, Texas 77001 



GULFTENE 24-28 



C 24 -C 2B ALPHA OLEFIN FRACTION 



PRODUCT CHARACTERISTICS 



Carbon No.. Gulf 1030: WL % 

C u 
C M 

c M + 

Gravity, Liquid State: Theor. 
•API 

Sp. Gr., 6V/60°F.: D*1298 
Viscosity. SUv; Sec. 

210°F. 
Viscosity, Kin.: Cs. 

21 0T. 

Melting Point, D 127: "F. 
Haze Point, °F. 
Flash, COC: °F. 
Color, Saybolt 



TYPICAL 
VALUE 



1 

30 
39 
20 
10 

41.3 
0.81 9* 

34.S 

2.50 
145 
150 
380 
+15 



SALES 
SPECIFICATIONS 



max. 4 
24-36 
32-42 
15-25 
max. 17 



« ASTM Method , 
^Converted from melted liquid gravity to 60°F. by means of ASTM-IP Petroleum Measurement Tables. 
Determine gravity at least 20"F. above freezing point. 
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Gulf Petrochemicals 
Gulf Oil Chemicals Company 

P. O. Box 3766 Houston, Texas 7700) 
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